Abstract. Graphical user interfaces (GUIs) make software easy to use by providing the user with visual controls. Therefore, correctness of GUI's code is essential to the correct execution of the overall software. Models can help in the evaluation of interactive applications by allowing designers to concentrate on its more important aspects. This paper describes our approach to reverse engineer an abstract model of a user interface directly from the GUI's legacy code. We also present results from a case study. These results are encouraging and give evidence that the goal of reverse engineering user interfaces can be met with more work on this technique.
Introduction
Enterprise competitiveness in the information age is very much dependent on the quality of the graphical user interfaces (GUIs) being used [10] . However, the quality of large and complex user interfaces is hard to maintain. These very rapidly originate failures, a problem nowadays identified under the usability heading. A very large proportion of failures in interactive systems takes place due to erroneous human actions [12] . As pointed out by Leveson [15] , human error in computer systems use is often due to errors in their user interface design, and not the sole result of errors performed by the direct users of the systems.
The correctness of the user interface is essential to the correct execution of the overall software. Regarding user interfaces, correctness is expressed as usability: the effectiveness, efficiency, and satisfaction with which users can use the system to achieve their goals [24] . In order for a user interface to have good usability characteristics it must both be adequately designed and adequately implemented, having its target users, their goals, and the operating environment in mind.
Tools are currently available to developers that allow for fast development of user interfaces with graphical components. However, the design of interactive systems does not seem to be much improved by the use of such tools. Interfaces are often difficult to understand and use for end users. In many cases users have problems in identifying all the supported tasks of a system, or in understanding how to reach them. The problem seems to lie more on the design of the systems, than in their actual implementation. [22] .
Problems could be largely solved if designers had methods and tools to provide indications about the most effective interaction and presentation techniques to support the possible user activities
Traditionally design aspects of user interfaces have been the concern of HumanComputer Interaction, while software engineers have been mainly concerned with implementation aspects. Clearly there is a need to enable software engineers to consider aspects of design when developing interactive systems.
Model-based design helps to identify high-level models which allow designers to specify and analyse systems. Different types of models can been used in the design and development of interactive systems, from user and task models to software engineering models of the implementation. The authors are currently engaged in a R&D project (IVY -A model-based usability analysis environment 1 ) which aims at developing a model-based tool for the analysis of interactive systems designs. The tool will act as a front end to the SMV model checker, creating an abstraction layer where models of interactive systems can be developed and analysed. The models used are expressed in the MAL interactors language [3] , and express both the information present at the user interface and the behaviour of the system in response to user input. In the context of the project we are investigating the applicability of reverse engineering approaches to the derivation of user interface's abstract models amenable for verification of usability related properties.
In this paper we present the initial results of work on investigating the application of strategic programming and slicing to the reverse engineering of user interfaces. Our goal is to produce a fully functional reverse engineering prototype tool. The tool will be capable of deriving abstract models of interactive applications' user interfaces. This will enable reasoning about the design of the system. In particular we are interested in applying automated reasoning techniques to ensure a thorough analysis of all possible behaviours of a given system.
In section 2 we briefly introduce the IVY project. Then in section 3 we describe some related work. Section 4 explains the technique applied in the reverse engineering of graphical user interfaces. Thus, we describe the model-based technique used for reverse engineering interactive systems. In section 5 we shows the application of the actual prototype to a simple system. Finally, in section 6 we present some conclusions and put forward our plans for future work.
About the IVY Project

The Project
IVY follows from the development of i2smv [3], a compiler enabling the verification of interactive systems' models using the SMV model checker [18] . The
